Comment
During a survey of the literature of metal-thiourea compounds, we came across papers claiming growth and characterization of so-called tris thiourea chromium(III) sulphate 1 [1] , potassium thiourea thiocyanide 2 [2] and bis thiourea iron(II) sulphate 3 [3] crystals. For these crystals that were claimed as novel nonlinear optical (NLO) materials, the authors did not report any molecular formula but instead unusual codes, for example, TTCS for tris thiourea chromium(III) sulphate. To avoid use of such nonstandard codes, compounds are referred to by numbers in this comment. In recent papers, we have highlighted on the importance of reporting the molecular formula for new compounds [4] [5] [6] . In this letter, we show the usefulness as well as limitations of unit cell data for characterization of new compounds, using the title compounds as examples.
The authors of the papers on the title compounds have formulated their compounds based on an incorrect assumption that the reaction of a metal salt (e.g. chromium sulphate) with thiourea will result in the formation of their expected crystal (e.g. 1) and not based on an analysis of the unit cell, infrared (IR) and optical spectra and thermal analytical data. This can be evidenced by several of their claims some of which are quoted for 1. 'The characteristic vibrational frequency of pure thiourea and TTCS (compound 1) are very similar. However for heavily doped chromium(III) sulfate some vibrational changes have been noticed in the FTIR spectrum. The heavily doped Cr(III) spectrum indicates some distortion lattice as a result of Cr(III) into the tris thiourea crystalline matrix. This is because of the formation of TTCS complex, decreases the bond length of C=S and hence larger energy required for this transition, and hence absorption shows the blue end of the spectrum'. It is not clear what the authors mean by heavily doped chromium(III) sulphate. Cr(III) compounds are known to be coloured, but the reported optical spectrum of 1 clearly indicates that it is a colourless solid. The authors claim to have characterized 1 with the aid of unit cell data, but a comparison of the reported cell (Table 1) with that of the unit cell of thiourea [7] unambiguously reveals that 1 is nothing but pure thiourea.
The above result is not surprising because the reaction of chromium(III) sulphate with thiourea in 1:3 urea leads to the fractional crystallization of the less soluble thiourea and not any tris(thiourea) complex as assumed by the authors of [1] . It is well known that Cr(III) compounds are substitution inert and no structurally characterized Cr(III)-thiourea compound is reported in the Cambridge Database till date.
The reported unit cell data for compound 2 once again confirm that the crystal formed is thiourea and not any so-called potassium thiourea thiocyanide. Although it is not clear as to how the authors could report a P2 1 2 1 2 1 space group for 2, the absence of any CIF data for structure refinement indicates the dubious nature of the space group claim. The formation of thiourea as the product can be explained due to the fractional crystallization of the less soluble thiourea with the more soluble potassium thiocyanate (incorrectly called as potassium thiocyanide by the authors) remaining in solution. This result is in agreement with the known chemistry of K which is a known oxophilic metal. In accordance with the formation of thiourea, the reported infrared spectra of 1 and 2 perfectly match with the IR spectrum of pure thiourea. A similar proof based on IR spectrum has been recently used to show that the so-called thiourea urea magnesium chloride and urea thiourea sodium chloride are actually thiourea [4] . For compound 3, the authors did not report any unit cell data. However, a comparison of the IR spectrum with that of the spectra of 1 and 2 confirms that 3 is also thiourea. The reported UV-Vis spectra and thermal curves of 1-3 are also identical providing additional evidence that the compound under study is thiourea. Since the unit cell, IR and UV-Vis spectra and thermal data prove that no new compound other than thiourea is formed, we do not wish to comment on the other results, for example, the dielectric data. The title compounds described in this letter once again highlight the importance of reporting molecular formula for any new crystalline material and reporting single crystal data substantiated by structure refinement and not just unit cell data.
Conclusions
We have shown that the so-called tris thiourea chromium(III) sulphate 1, potassium thiourea thiocyanide 2 and bis thiourea iron(II) sulphate crystal 3 are all dubious crystals.
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